The interaction of prothrombin with phospholipid membranes is independent of either kringle domain.
Prothrombin contains two kringle domains, a structural motif common to other plasma proteins involved in hemostasis and fibrinolysis. To determine the role of the kringle domains of prothrombin, we prepared three recombinant human prothrombin forms lacking the first kringle domain (residues 63-144; PT/delta K1), the second kringle domain (residues 144-249; PT/delta K2), or both kringle domains (63-249; PT/delta K1,2). The isolated prothrombin proteins were greater than 95% pure by SDS-polyacrylamide gel electrophoresis and were well carboxylated. PT/delta K1 displayed 50% of the specific coagulant activity of plasma prothrombin, PT/delta K2 had 10% of the specific coagulant activity, and PT/delta K1,2 was inactive. Polyclonal antibodies directed against the Ca(II)-specific conformer of prothrombin bound PT/delta K1 and PT/delta K2 with the same affinity as prothrombin, indicating that the Ca(II)-induced conformational transition does not involve sites on the prothrombin kringle domains. Gel filtration studies demonstrated that radiolabeled plasma prothrombin and all of the prothrombin kringle deletion mutants bound to phospholipid vesicles in the presence of Ca(II) but not in the presence of Mg(II) or EDTA. Relative dissociation constants of 1.10 +/- 0.75 and 0.49 +/- 0.18 microM were obtained by quasielastic light scattering for the interaction of phospholipid vesicles with plasma prothrombin and PT/delta K1, respectively. These data indicate that neither the first nor the second kringle domain contain unique sites for the interaction of prothrombin with phospholipid vesicles and are not required for prothrombin-phospholipid binding.